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BRAMPTON ONTARIO

Critical tems List SRMS

¢IL Reri: 2683

LE34J3 Ravision: O FMEA Rav: 0

Part Number(s):

Function:

Sysrem: SRMS -
Subsystam:
Azzambly Daxc:

ELECTRICAL SUE-BYSTEM

Sarvn Prwet Amplifier

S1apF 117173 S140F1177-5

Rec=ves and loads command data v CFU. Senerdtes encoder ologk and
SYNC Jignas, processes powtion sncoder deta and edamal fags and assambiss
P ATy A foor tranarnecsdon to MCIL).

Cigital Interface Assembly

Failure Mods:

Crmtcalty:
Misslon Phase:

Erroneous shadow register data.
HW Fung. 8c¢reen Fallures

2 1R
Orblt

Cauze(s):

Emonecus RTN1_VWER dala,
Loas of rebum car wonrd G ang 1 shadow register lad signal,
Loss of retum verification data,

Digitad Intertace Assamisty

Failure effect an

unithend itam:

Worsi Case:

Redipngam Paths:

Venliceticorn data 1o the position encodel, tachometer, and sifactor flaps, fribackdrivs and curmen mit flags is xtale, cleered or erenec s,
Actual data retumed 1o MCGIU remains vald, Retum data wond BITE will St the ochesd pad wons for e fabed int to all 1's causing ABE
somrmaTacatsn BITE.

Loss of missian, Loss of computer supported mcdes.
Birex Drive.
Bacioup Drive

ARatenticn Rationale

Degign:

Fiald Programmiibie Gate Amays (FPGA's) and the Emor Dretection and Cemecion (EDAD) #re semi-cuslom microcircuits in whish the pask
design luncbonal slerrents are designed by the manufacturer. The ineiciinecion of these dements &= than eisimized by Spar te provide the
funchorasty of the completed MIGOSIFCUK. The design utices proven circuil Iechnigues and s mplemerted Lsing SMOS iechnology. This
Lwchincsogy operates 3t low power nnd herce the Jovid ok ol expivisnce Signiicant operihngd Stresses, The lechnology i mature, and the
beveur: cwnsce refiabily (o Wil COCUmTRG. AN Siesses e SISl reguced by Jerating e apErepriate paramelers i accordarce wilh
SPAR-RME-PA,003 and verifled by demph naviaw.

This appreach has & signiflcant aciverage in Bt it reduces the quarity of discrots pans requiréd in the 2ssambly and also the campudty of
the PYWE and resukts In mignificant weight and valume savings. This type of semkcusiom part has been succzsafully used in clher space

Tha part are cuakfied to the equircments of tw applcable spaciication, Tray ant 100% acreened and bumad bn by tha requirements of the
Spor mouirnmesda docmant.
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Text:

The SPA beard i fabricated vsing Surface Mount Technclegy (SMT) This is a PYWB ausambly tachniodogy (n which the SOMMEOnanS &
Eakimred to tha eolder pads on the surface of the PWE. The significant advantaga of this teczhngiogy 3 bo =nable the parts an the boand o
more densely packed, 10 reduce & ovenall voRirme mnd welght of the assembhy. )

Tne assembly process is highty automaled. The parts are mounled on the boerds Lotanyg 3 comgter comtromed "“pick ang place” meshine. TH
sSubsequent sql:lennn operiztion i@ perfomed using 2 bedt furmace, in which the lime and temperabure tharmal prafil that the PWE aasamily i
exposed 0 5 tightly confrolled and aptimzed to eneure proper parl seldeting attachrmant. The asgembly is manufctured under dooumanted
procedures and quality controls. These controls are seerchssd throughout the ety Inecaction and testing of tha unit. This Ingpectian
ingludes workmanship, comgsnent maounting, scldarung, sad condonmal coaling to ensurn that i 15 i aseardance wilh the NHB S0 standardy.

Tha SMT line Used for the BRA PYVE aswmbly hag undergens 2 full gualification program, and assembiies produced o ihis line are ysed
olher apece programes.

The circuit board deaign has been reviewed 1o ensune adenyigte conductor width and saparabon and ta canfirm Appropriste dimensions of
soidar pads and of component hoid provigons, Parts mounling methces are contrlled in accordance with MSFC-5TD-1543, MBFC-5TD-1 36
and SARD 2573151, Thess documers mquive approved Mmeurting malkode, atress reled and CUMponent Aeurty.

QUALIFICATION TESTS - The SPA is submctad o the followdng qualification lesting:
VIBRATION: Each axis of tha OM o subjactad to Flight Acceptance Yibratkn Test [FAVT), Quabfication Acosplance Vibrahon Teel (AT,
and Quallfication Yibrathon Tests (QYT) in accomdance with tha SPA Vibration Test Proceehurs (E255085). The feeed and durisy o BAVT is a8
par Figure & and Table 2 of B26505, e level and duralion far QAVT iz aa per Figure 7 and Takda 2 of 82G58; the level and durztion for QVT £
25 per Figure § and Table of 523585, AL the end of B Lhres succasaye AN0OM YibGakion st |n gaed @xis, bol ciractions {+f-) af each of e
ats 15 sublected Io a shock pulse tast aa par Figure & of 824588
THERMALVACUUM: QM TVAG Teat i in arrerstanes with Figure S of tha P4 TVAC Tust Procsdun (BRG], wath Ul
Functional/Parametris Test perfonmed 2 levels of +60 degress & and -36 degrees C. amd MON-SDerating ot -54 oagrees C. The Gualification
VACLUM beveds during TVAC e 1 X108 tarr o s, The Iobal lest durstion 15 7 172 cyciea, Tha OM SPA @ sublected to 3 minimum of 1000
higixrs af e testing and 1000 pawar Sn-01f cycle.
EMC: Tha Qb i subjmetiet b MK Teogding (leate CEDMICERS, CEOT, 0504, £505 CE06, REQZ, RS0Z, and RS0 in avcordancd with the
SF& EMC Lest Procedurs (AZ6477T) bamad on MIL-3T0-4614, :

UNIT FLIGHT ACCEPTANCE TESTS - Tha FM SPA i tubjested to h loliowing acceptance lesting:
VIBRATION: FM Accaptance Vibration Tast {AVT) in aceordance with the SPA Vibration Tasl Procedire (B2E5R5). with level and furition as
per Figure & and Table 2 of B2E568.

THERMALMACLILM: FM TVAC Tast 5 In acsordance with Figure & of tha SPA TVAT Ted Frocsdurs (H2ES04), with levals of +39 dngr"
und -2 segreea C for & duratian of 1 1/2 cycles. Tha vaguiam kyvels during Acceptance TWAS Tes! is 1X10%-5 bor o [ess,

JCINT 3RU TESTS - The SPA i3 bested aw part of tha ioints (ambiart And wiration teste onlyt. The ambiest 470 lar tha Shaufder Jaint,
Elbow Jownd, @nd YWWrist Joint are sa per ATP 2001, ATP 2000, ang ATF. 2005 respacirvety. The viDration test for the Shouwldar Jont and Elbaw
or Wre! et are as per ATF 2002, ATF 2004 wnd AT P, 2006 respactively. Throoph wire funclion, conbruity and alectirzal isqlation tests are
pefformed oer TF.253.

MECHAMNICAL ARM REASSEMELY - The SPA's.alnts underps a mechanical amm integrahan slge whess slscircal chacis are parformad
per TP 2007

MECHAMICAL ARM TESTING - The cuigeing spit-arm 6 configured on the Stroryrsck and e Maripoasmor Arm Chackolt 16 performmea
per ATP 1532

FLIGHT CHECKOUT: PORS OF3 Checkiout [all wenicles) JIC 10987

Unns are manufactured undar documented quallty cortrols. These Sommis are careddd Hroughict design procurement, pranniag,
v, processdy, fabication, essembly, testing and shipping of the units, Mandiioty TEpection paimts sne BMpkxXsd 8t wandows stages of
fabncation, sssambly, and test. Sovernmen] sourde inspection i irvoked i vinous sonbol e

EEE parts wrspection iz performed as required by SPAR.AME-FA.0X3. Eesch EEE purt m qumified &l tra part lsvel to the requirarmenis of tha
appcabie specification. Al EEE parts sra 100% scresnad and burned-in, &5 § mirdmwm, i required by SPAR-RMS-PA D3, by the supplier.
DPFA m performad g9 requined fry PAGOE m a randomdy walesiod 5% of marty, mamum S pisces, MINETUM 3 pleces far 0340 iof numbes/ date
coda of parts recenad.  All CAYity Savices ane Jubpcted 1o 100% PIND. Wik o piocursd o specilicabogn MILAY-22756 ar MIL-W-81381 arnd
wippactnd and {ested to HASA JSCMAOAN Stanrorn Noumber S58,

Racannng nspaction vacifies that all parts recaived @ @1 idertified in the orocurement dooumarts, hal ng prysacal damage RaE ofcumed to
pern dorng stupmerd, Bt the redhving dad drrwrds providi adeduabs thataabidy milomabon mes sceening dats clearty ioentifies sccaptable

para

Fars are inspectad thoughod! rmanufacturs and assembly as approprate (o the menutschunng s compaied. Thasa inzpactions include.

Porte cxrcutt bodrd inapection for ek separstion, damage and adequacy of phated through hoes, camparsnt mounting mbpection far
zorrpct yoldenng, wirg loopesy, stroppeny ole Ciporstors and Sepestieg Ao brasresd and ceetifed ko AL SA N B S200 4041 Shndard.
Gonlommal coatng inspection fof adejulte Pocrasig /M performed using ulravichet hgil tschmnques. P.C. Board imsialortion mapecton il
ernchs for cormast board instaletion, aligement nf boars, proper connecty eoract mating, wirs rmuhng, sreppey of wires stc Post P.C
Baard metallaion [nspechon nclucses CEaniness A Wworkmanship [Spfgovemment My, Mandatory napechon po.

Freparwd:  185epS& by Fung, Bil RMS/ELEC - 395

Supersedes;: NA



SPAR - ERAMPTON {S5S) Critical ltems List SRMS
3445 AIRPORT RO ciL Resy: 2683

ERAMPTAN ONTARID LESAJT Revislon: 0 FMEA Rev: O
Und Pre-Acceptance Test inspaction, wish incluces & audit of kwar ber Inspaction complation, 36 bukt conflguraton verfication to as
dasign wic [mandutary inupestion poirt]. A uni Test Resdiness. Review (TRR) which includss verficallon of test personinel, test documents,

tas Bqupmant caliralion valcation =S and hanware configuration (s convened by QA i SONKRCon wift Erginearing, Raliablity,
Configuration Lonteol, Supplier se applicabie. and the gevemment fopresentatve, prior to the start of any fmal testing {Acceptance or
Qualificanon]. Lnt level Accaptance Testng (A TF) inciudes ambiant perfomance, themmal and whiation lesting {Spacgovarmment rep.
mandatory inspection poink).

tntegranicn of und i3 Joind SRL + (nepections Include grounding chscks, conrestons for Dent of pushiback contacts, visual, cheaniness,
inkerzonnact waring and pawer up test to 1he appropriste Jeird Inepection Test Progedure {(ITF). Joint level Pre-Acceptance Tast Inspetion,
Inzluoes an audh of lower ier Inspaction compieticn, a5 bulk configurstcn vetfication to as design ele. Joirt kvt Axcegtance Testing (ATP)
Ingludes amixent and vibration testing (3pangrvemiment rep. mangatary Insoection point.

Mechanical Amn Reassembly - the integration of mechanical am subsssemidies o farm tha assamblad arm. Inspections are perfomed at
each phase of integraticn which includas elestrical chedks, Mough wiring checks, wanng roubing, interfats connectors far bant o pustback
contacis etc  Mechanical Amm Testing - Strongback and fixl fleor amblem performance test (Spar/gorvemment rep. Mandatony inspaclion peint).

OMRED OMline: Powsr.up arm. Werify no ABE communiestinn falures or BITE eters. Verlty no Prgitin Encoder BITE wrors.

CMRSD Online Nenw.
Inztad athan:

OMRAD Oniline  Powsr-up amy_ Varfy ne ABE commurscation failures or BITE srrors. Werity sl joant snghes £ +-0_5 gigrees,  Verily na Position Encoder BITE
Tumaround: arrors. ]

Screan Fallure: A Pass
B: Pass
C. Pass

Craw Training: The crew & reined o aways dbsarve whaler tha &mm B reapoiding procer y to comemands.
Grew Action; Selecd Direct Drive. SngleTrinect Dirive swilch shauid be gubosd o maintan proper raies.
Operalional Effact: Compuiar supporied modes wa loat.  Direct Drive and Sack-up ara svilabie.

. Mission None.
Constraints:

\pprovals:

iuncisonal Group M PoxRion Telephene Date Sigred  Status
L P Hilz, Misha / EPAR-BRAMPTON Systemns Enginesr 4634 OsMaras Sigred
Tlalty oazard, Lena / SPAR-BRAMPTON  AeXapidty Engineer 4550 DSilarGe Signed
iTogram Managirmant Offic  Reice. Craig | SPAR-BRAMPTON Tazhrecal Program Managar Ll OEfAarod Signed
ubSYStEm Manager Gihenn, Gacrgs / JSC-ER RME Subsystem Mansger {281} 4B31548  30Margs Signed
"schnical Manager Allimen, Ron fJSC-MUE RME 'F'r;:g'l:t Engirser ISC M3 4834077  DQAprbl Sigrued

¥ - Wit Frsopanict  Camst, DAGE [IAcNCl BT SR Eaibonssil (EBY AP LIEY PV IRFE i Lo
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